PHY 5346
Homework Set 13 Solutions — Kimel

1.72
a) The figure describes the muliple internal reflections which interfere to give the overall
reflection and refraction:
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Thus from the figure
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Similarly
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where the phase shift for the internaly reflected wave is given by
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Now for a plane wave
S = 5 [Eal’
Thus
r_ S _ [l
S [|Eof
T-WWS _Nn3 s
V3 S ni s
From the above
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Since these two equations are smple functions of ¢, which islinearly proportiona to the

frequency, they are smple functions of frequency which you should plot.

b) Sincein part @ we used the convention that the incident wave is from the left, | will rephrase
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where 1, isthe wavelength in the medium =

this question so that n; isare, n, isthe coating, and n; isglass. In this case, we will have
N1 < Ny < ng, and Ry1R23 < 0. Thusfor T to be a maximum, from the above equation cosp = —1, or

¢ =r.



